Affinity Purification and Immobilization of Chitinase from Bacillus sp.R2  by Cheba, Ben Amar et al.
 Procedia Technology  19 ( 2015 )  958 – 964 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2015 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
doi: 10.1016/j.protcy.2015.02.137 
I="CI:GC6I>DC6A DC;:G:C8: "CI:G9>H8>EA>C6G>IN>CC<>C::G>C<"'-+	' 	(8ID7:G
->G<J	&JG:H+DB6C>6




'+4'681+28 3,/38+).2303-= ')908=3,'896+'2*/,+")/+2)+7$2/:+67/8=3,")/+2)+7'2*#+).2303-=6'2 3.'1+*39*/', $"#
 	 02'39'66'2	0-+6/'
(+4'681+283,/38+).2303-=278/898+3, 3786'*9'8+"89*/+7'2*!+7+'6).$2/:+67/8=3,0+<'2*6/' 0+<'2*6/' ?-=48
)+4'681+283, 33* ")/+2)+'2*#+).2303-=')908=3,-6/)90896+$2/:+67/8=3,0+<'2*6/' 0+<'2*6/'-=48

')/0097 74 + 8=>I>C6H: L6H EJG>;>:9 ID =DBD<:C:>IN JH>C< 6BBDC>JB HJAE=6I: EG:8>E>I6I>DC 6I  H6IJG6I>DC 6;;>C>IN





JGI=:GBDG: I=: EJG>;>:9 8=>I>C6H: L6H HJ7?:8I:9 ID I=G:: >BBD7>A>O6I>DC I:8=C>FJ:H DC I:C K6G>DJH HDA>9 86GG>:GH 	E=NH>86A
69HDGEI>DC>BBD7>A>O6I>DC DC 68I>K6I:98=6G8D6A6C9H>A>86<:A86GG>:GH 	8DK6A:CI7>C9>C< DC 8G67H=:AA8=>I>C6C98=>IDH6C  	
"DC>87>C9>C< DC &	,:E=6GDH:*	,:E=6GDH:  :AAJADH: B7:GA>I:"+B7:GA>I: 	'6C9B7:GA>I:
 	 (!G:HE:8I>K:AN










-=:H:;>C9>C<H>BEGDK:I=::;;:8I>K:C:HHD;HLDAA:C8G67H=:AA8=>I>C6H B6IG>M;DG8=>I>C6H: 6;;>C>IN EJG>;>86I>DCL=:G:6H8=>I>C







+=;36*7 ')/0097 74 







© 2015 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
959 Ben Amar Cheba et al. /  Procedia Technology  19 ( 2015 )  958 – 964 
 	
-=: 688JBJA6I>C< @CDLA:9<: >C CDL696NH7>DI:8=CDAD<N A:9 IDL>9:HEG:69JH:H D;7>D86I6ANHIH 6C9 :CONB:H
:HE:8>6AAN >C B6CN ;>:A9H G6C<>C< ;GDB L6HI: IG:6IB:CIH 6C9 6<GD8=:B>86AH ID ;DD9 6C9 7>DB:9>86A >C9JHIG>:H

!DL:K:GBDHI:CONB:H6G:G:A6I>K:AN JCHI67A: I=:>G EJG>;>86I>DC 8DHIH HI>AA=><=6C9 I=:>G G:8DK:GN>C68I>K:;DGB
L=:CJH:9 >CHDAJI>DCHI>AA K:GN 9>;;>8JAI 45 ;DG I=>HEJGEDH:H >BBD7>A>O6I>DC I:8=C>FJ:H D;;:GH B6CN 69K6CI6<:H
HJ8= 6H :C=6C8>C< 86I6ANI>8 68I>K>IN E! 6C9 I=:GB6A HI67>A>IN >C8G:6H: EGD9J8I>K>IN 8DCI>CJDJH DE:G6I>DC
7>D86I6ANHIH L6H=DJI G:9J8I>DC 7>D86I6ANHIH :6HN G:8DK:GN ;DG G:E:6I:9 JH: 6C9 >BEGDK:B:CI >C B6HH 6C9 =:6I
IG6CH;:G45 >BBD7>A>O6I>DC 86C6AHD=:AEID:C67A:I=::BEADNB:CID;:CONB:H>C9>;;:G:CI HDAK:CIH6I:MIG:B:HD;
E! 6C9 I:BE:G6IJG: 6C9 :M8:EI>DC6AAN =><= HJ7HIG6I: 8DC8:CIG6I>DCH
 I I=: H6B: I>B: HJ7HIG6I:	HE:8>;>8>IN
:C6CI>DH:A:8I>K>IN 6C9 G:68I>K>IN 86C 7: BD9>;>:9 45>C DI=:G =6C9 >BBD7>A>O6I>DC ;DGB  I=: 76H>H D;  K6G>DJH
EGD9J8IH L>I= 6EEA>86I>DCH >C >C9JHIGN :CK>GDCB:CI 6<GD	;DD9H 9>6<CDHI>8H I=:G6E:JI>8H 7>D6;;>C>IN
8=GDB6ID<G6E=N6C97>DH:CHDGH 45
















K:GH6I>A: 7>DI:8=CDAD<>86A 6EEA>86I>DCH 45 6C9 L:G: EGD9J8:9 6C9 EJG>;>:9 8DCK:CI>DC6AAN ;GDB B6CN
B>8GDDG<6C>HBH 6C9 68>AA> 4     5 7JI "C I=: EG:H:CI LDG@L: G:EDGI:968>AAJH HE
+ 8=>I>C6H:






*	,:E=6GDH:&	,:E=6GDH:	,:E=6GDH:,:E=69:M	 	 )=6GB68>6	.EEH6A6 	,L:9:C 
B7:GA>I: 	
 (! -NE: " 	&:H= B7:GA>I: >DC :M8=6C<: G:H>C  	 ' -NE: """ 	&:H= L:G:
D7I6>C:9;GDB)GDA67D Z G6C8:
 !N9GDMN9>C>IGDH6AH:A>8 68>9',6C9H>A>86<:AL:G:D7I6>C:9;GDB
&:G8@ 6GBHI69I	  :GB6CN 68I>K6I:9 8=6G8D6A ;GDB 9L>8	<NEI B7:GA>I: "+	 ! ,NCI=:I>8 86I>DC
:M8=6C<: G:H>C
 0:6@AN 68>9>8 86G7DMNA>8 INE: L6H D7I6>C:9 ;GDB >H=:G )=>A69:AE=>6	 .,
G67 H=:AAH
8=>IDH6C ,D9>JB 6A<>C6I:8GNA 6B>9:'
'	&:I=NA:C:	 68GN 7>H 6B>9
'	68:INA <AJ8DH6B>C: 6C9 7DK>C: H:GJB
6A7JB>C , L:G: ;GDB ,><B6 	.,






')/0097 74+L6H C:LANB6G>C: 768I:G>6A HIG6>C >HDA6I:9 ;GDB G:9 H:6 <NEI >9:CI>;>:9 7N 7>D8=:B>86A I:HIH
;DAADL:97N,G+'B:I=D9DAD<NHIG6>C688:HH>DCCJB7:G>C'" :C6C@L6H*
 &6G>C: %6JG>6
6C9:GI6C>B:9>JB&% L6H JH:9;DGHI6>C <GDLI= H=DGI	I:GBB6>CI:C6C8: BDCI=HL6HE:G;DGB:9DC &6G>C:
%6JG>66C9:GI6C> <6G B:9>JB&% @:EI6IQL=:G:6H ADC<	I:GBB6>CI:C6C8:L6H9DC: DC <AN8:GDA Z




-=: 8=>I>C6H: :CONB:EGD9J8:9 ;GDB68>AAJH HEE
+L6HEJG>;>:9 ID=DBD<:C:>INJH>C<6BBDC>JB HJAE=6I:
EG:8>E>I6I>DC 6IH6IJG6I>DC ;DAADL:97N6;;>C>IN8=GDB6ID<G6E=NDCHLDAA:C8G67H=:AA 8=>I>C8DAJBC 6C9 <:A
;>AIG6I>DC8=GDB6ID<G6E=NDC,:E=69:M 	

960   Ben Amar Cheba et al. /  Procedia Technology  19 ( 2015 )  958 – 964 

	 ./8/2'7+ '77'=
=>I>C6H:68I>K>INL6H6C6ANO:9 688DG9>C<IDI=:B:I=D9D;&>AA:G 45 7N:HI>B6I>C<I=:G:A:6H:9G:9J8>C<
HJ<6GH HE:8IGDE=DIDB:IG>86AAN 6ICB
HI6C96G98JGK:L6H:HI67A>H=:9EG:E6G:9L>I=6H:G>:HD;9>AJI>DCHD;'	
68:INA Z 	<AJ8DH6B>C: '  6C9',





  638+/2 )328+28'77'=
-=: 6BDJCIHD;EGDI:>C>C8GJ9:6HL:AA6HEJG>;>:9:CONB:L:G:9:I:GB>C:97NI=:B:I=D9HD;G69;DG9
456C9 %DLGN:I6A













 113(/0/>'8/32 463)+*96+ '2*)'0)90'8/32
-=: EJG>;>:9 ')/0097 ,)
+ 8=>I>C6H: L6H >BBD7>A>O:9 DC K6G>DJH 86GG>:GH 6C9 688DG9>C< I=: ;DAADL>C<
>BBD7>A>O6I>DCEGD8:9JG:
68=HDA>9HJEEDGIDC:<G6BL6HL6H=:9L>I=9>HI>AA:9L6I:G6C9IL>8:EG:	:FJ>A>7G6I:9
L>I= B& -G>H !A 7J;;:G E! 

 -=: EJG>;>:9 :CONB: L6H B>M:9 >C9>K>9J6AAN L>I= 6AA I=: HJEEDGIH 6C9
>C8J76I:9 6I Q DK:G C><=IL>I= D886H>DC6AB>M>C<


















 -G6CHB>HH>DC:A:8IGDCB>8GD<G6E=D; 8=>I>C6H:EGD9J8>C< ')/009774 HIG6>C+ 8:AA=6K:H>C<A:EDA6G;A6<:AAJB1














 .C>IHB< HE:8>;>8 68I>K>IN 6C9  G:8DK:GN -67A: 












-=:NEJG>;>:9 I=:8=>I>C6H::CONB: ;GDB ')/0097 74







 G:HE:8I>K:AN 4 5
(C I=:DI=:G=6C926C6> :I 6A













































































962   Ben Amar Cheba et al. /  Procedia Technology  19 ( 2015 )  958 – 964 
><
 










-=: 6EEA>86I>DC D; >BBD7>A>O:9 L=DA: 8:AAH ;DG I=: EGD9J8I>DC D; B:I67DA>I:H 7N B>8GDDG<6C>HBH =6H 7::C
:MI:CH>K:ANHIJ9>:96C9H:K:G6AEGD9J8IHD;K6AJ:HJ8= 6H 6A8D=DAH DG<6C>8 68>9H6B>CD68>9H6CI>7>DI>8HHI:GD>9H
6C9:CONB:H45=6H7::CHJ88:HH;JAAND7I6>C:9
 "BBD7>A>O:9:CONB:HNHI:BH=6K:B6CN69K6CI6<:H
HJ8= 6H 86I6ANHI G:JH: :6H>:G G:68IDG DE:G6I>DC 6C9 :6H>:G EGD9J8I H:E6G6I>DC L>9:G 8=D>8: D; G:68IDG 6C9
8DCI>CJDJH DE:G6I>DC 4  5




H=DL I=: =><=:HI >BBD7>A>O6I>DC N>:A9H
 
 6C9














   	 



















































   	 












































963 Ben Amar Cheba et al. /  Procedia Technology  19 ( 2015 )  958 – 964 
I=: ADL:HI N>:A9H L:G: D7H:GK:9 >C H>A>86 <:A 












  45 ;DJC9 I=6I ;DG A>E6H: D;  78+'638.+6134./097 & I=: B7:G7>I: "+ H=DL:9 I=: =><=:HI
>BBD7>A>O6I>DC N>:A9  ;DAADL:9 7N 8:AAJADH: 6C9 8=>I>C
C9 >C <:C:G6AB6CNLDG@:GH JH:9 8=>I>C	
8=>IDH6C76H:9B6I:G>6AH6HI=:BDHIHJ>I67A:86GG>:GH;DG>BBD7>A>O6I>DCG:<6G9>C<IDI=:>G=:><=I6;;>C>INIDEGDI:>CH
=N9GDE=>A>8>IN B:8=6C>86A HI67>A>IN 6C9 G><>9>IN  G:<:C:G67>A>IN H>BEA>8>IN D; EG:E6G6I>DC 6C9 I=: 6K6>A67>A>IN D;
G:68I>K: ;JC8I>DC6A<GDJEH ;DG9>G:8I G:68I>DCHL>I=:CONB:H6C9 ;DG8=:B>86ABD9>;>86I>DCH
DG6AA I=>HEJGEDH:H











































































































































-=: D7I6>C:9 G:HJAIH CDI >BEGDK: I=: :;;:8I>K:C:HH D; HLDAA:C 8G67 H=:AA 8=>I>C 6HB6IG>M ;DG 8=>I>C6H: 6;;>C>IN
EJG>;>86I>DC 6C9 8=>I>C 6C9 8=>IDH6C ;DG 8=>I>C6H: >BBD7>A>O6I>DC
 JI 6AHD E6K: I=:L6N ;DG JH>C< I=>H 8=>I>CDJH
7>DB6HH 6C9 8DHI :;;:8I>K: 6AI:GC6I>K:H 6H HJ7HIG6I:H 6C9 B6IG>M:H ;DG 8=>I>C6H:H EGD9J8I>DC 6HH6NH 6;;>C>IN
EJG>;>86I>DC 6C9 >BBD7>A>O6I>DC

964   Ben Amar Cheba et al. /  Procedia Technology  19 ( 2015 )  958 – 964 






































4  5 !6C:;:A9 .













 6C9 )6IG>6G8=:  
 #
 "BBD7>A>O:9 CONB: A:8IGD9:H 6H >DH:CHDGH






























































4  5 6> 
 !J 0






























45 -OJ	0:C %>6C< 2J:	2>C =:C 6C9 )D	,=:C )6C
 ,6C	%6C< 06C<
 )JG>;>86I>DC D; 8=>I>C6H:8=>IDH6C6H: ;GDB ')/0097 )+6+97 6C9























































 06@6N6B6 & 6C9 &DG><J8=> &




















45#6BJC6 + 6C9 +6B@G>H=C6 ,
/









 "C EGD8:HH :C<>C::G>C< 6HE:8IH D; >BBD7>A>O:9 8:AA HNHI:BH 0:77 








































,IJ9>:HDC  +2/)/00/9174&&	 8=>IDH6C6H:>BBD7>A>O:9DC8=>I>C7N8GDHH	A>C@>C<G:68I>DC
)GD8:HH
>D8=:B
 

	

45 $6B7DJGDK6&
$>G>ADK6'
&6C9:K6+6C9:G:@DK6
)JG>;>86I>DC6C9EGDE:GI>:HD;I=:GBDHI67A:A>E6H:;GDBI=:GBDE=>A>8 ')/0097
78+'638.+6134./097
#
&DA
6I
CONB6I>8
  
	

45 $G6?:LH@6
EEA>86I>DCD;8=>I>C6C98=>IDH6C	76H:9B6I:G>6AH;DG :CONB:>BBD7>A>O6I>DC6G:K>:L
CO
&>8GD7
-:8=
	

